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ABSTRACT 

The artiodactyls from rhe early Pleistocene locaJity of Apollonia-1 (APL) are 

described and compared- The cervid Megaheeros sp., as well as the bovids 

Bison {Eobison) sp.» Soergelia hrigitiae n.sp., Praeovibos sp., Pontoceros arnbi- 

guus mediterraneus n.ssp. and a Caprinac indet. are recognized. A latest 

Viliafranchian âge (MNQ20) could be .suggested for the locality of 

Appolonia-l. The environment, during that timc> has been reconstructed as 

a warm and dry period with seasonal rainfalls. 

MOTS CLÉS 
Artiodactyles, 

Cervidae, 
Bovidae, 

Pléistocène inférieur, 
Apollonia-1, 

Grèce. 

RÉSUMÉ 
Les artiodactyles du Pléistocène inférieur de la localité d’Apollonia-1 (APL) 

sont déterminés et discutés dans le présent article. Ce gisement a livré les 

restes du cervidé Megaloceros sp. ainsi que ceux des bovidés Bison 

{Eobison) sp., Soergelia brigittae n.sp., Praeovibos sp., Pontoceros amhignus 

mediterraneus n.s.sp., un Caprinae indét. est présent. L’âge Villafranchien ter¬ 

minal (MNQ20) peut être suggéré pour ce gisement fossilifère. Pendant cette 

période, l’environnement du site d’Apollonia aurait été caractérisé par la pré¬ 

dominance de saisons chaudes et sèches entrecoupées de violents orages. 
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INTRODUCTION 

The fossiliferous site “ApoIIonia-I”  (APL), found 

during the summer 1991 (Koufos et al 1992), is 

situated 60 km NE co Thessaloniki, in the east- 

ern part of the Mj^gdonia basin. The locality 

belongs to the Platanochori Formation 

(Premygdonian GroLip)j consi.sting of fliivio-  

lacustrine sédiments (Koufos étal 1995). 

The excellent préservation of the APL material 

allows a derailed description and a précisé corn- 

parison. The systemaric study of artiodactyls was 

a part ol the Ph.D Thesis, completed by the 

author (Kostopoulos 1996) under the scientific 

supervision of ProL G. Koufos. An exiended 

summary of this work, with emphasis to the new 

or particulnr forms of artiodactyls, is given in the 

présent article. Morcover, somc new spécimens, 

colicctcd during summer 1996, are also descri- 

bed and compared. The association of artiodac¬ 

tyls from APL provides important 

palaeoccological and biochronological informa¬ 

tions, already discussed by Kostopoulos (1996) 

and Kostopoulos & Koufos (in press). 

SYSTEMATIC PALEONTOLOGY 

Family CeRVIDAE Gray, 1821 

Genus Brookes, 1828 

Megaloceros sp. 

(Fig. I, Tables 1-3) 

Megaloceros {Megaceroides) sp. Kostopoulos et Koufos, 
1994: 1270. 

Material. — Frontlet, APL'212; proximal part of 
antler, AJ*L-206, 357, 434; distal part of antler, 
APL-241, 489; part of maxilla with dP2-dP4, 
APL-326, 529; part of maxilla with dP3-Ml, 
APL-482; part of maxilla with P2-M3» APL-243, 274, 
325, 401; part of maxilla with P2-P4. APL-37; P3-P4 
in situ. APl.506; M3 in sttu. API -483; P3, APL-1S2; 
Ml, APL-14L 

Part of maiidibular ramus with dp2-dp4, APL-36, 
327, 467; part of mandibiilar ramus with dp3-dp4. 
APL-507; part of mandtbular ramus with p2-m3, 
APL-33, 384, 402, 491; m3 in situ. APL-28. 
Distal part of humérus, APL-298; McIII  + IV, 

APL-334, 376, 385; radius + part of ulna, APL-576; 
proximal part of McIll+lV,  APL-198, 230, 231- 312, 
504; astragahis, APL-359; calcanéum, APL-2I6, 217, 
255. 29K 292. 359; cubonavicular, APL-219. 273, 
2%, 359; MtIlifJV,  AIT'199, 354; proximal part of 
MtllI  + lV, APL-245, 271, 359; first phalanx, 
APL-253: third phalanx, APL-580. 

Description 

The skiül is only known by a part of the frontals 

with the proximal segment of ihe antlets. The 

frontal région betw'een the pediccls is fiat 

(Fig. lA). The interlrontal surate is slighrly eleva- 

ted in front of the antlets. In latéral view, the fron¬ 

çais form an angle ot about 90°. The breadeh of 

the skull posierîorly to ihe antlets îs almost 

120 mm. The supraorbital pits are double, situa¬ 

ted in shallow dépréssions of the frontals. The 

pedicels are strong, cyliudrical and relativcly high. 

The divergence of ilie andeni reache.s aJmosi 90°. 

The proximal part of the ;imleï^ is almost stmighe, 

directed latetally aJtd distally. The internai distan¬ 

ce hetween the antlets (between ihe burrs) is 

187 mm, indicaüng a wide séparation. The burr is 

rounded-oval shaped. ’l'he proximal part of the 

beam, above the burrs, is cylutdrical. The beam is 

sliglitly curved backwards ac the le\^el of the firsc 

appeared rine. At the same level, the beam i.s com- 

pressed lacerally. The firsi appeared tine is inserted 

anteriorly and relatively far up to ihe burr 

(7L8 mm In a young individual and 121.5 mm in 

an adult one). Its section is subrounded :it the base 

and becomes more compressed to the top. It is 

directed anteriorly and slighdy latetally. The ante- 

riot part of the first appeared tine is bifunrated in 

the spccimcn APL-357, where ir is completely 

preserved (Fig. IB). In the same specimen, the 

maximal lengch i)f  the First appeared tine is almost 

24ü mm. The distance between the firsc and the 

second rine exceeds 130 mm The distal part of 

the beam should be partly palmate. The spéci¬ 

mens APL-241, 489, orlginated from the distal 

part of the antlets, présent a strong latéral com¬ 

pression and sccondary bifurcations. The surface 

of the anrler.s is well grooved by fine longitudinal 

furrows. 

The preorbitul foramen is situated above P2. The 

length P2-M3 varies between Î34.4 mm and 

157.1 mm. The premolar row is relatively elon- 
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gated comparatively to thc molars onc. The 

index “LP2-IM X iaO/LMl-M3”  is 69.8-76.4. 

P2, 3 are molarizcd llngually. Ail  the iipper pre- 

molars présent a strong hypoconal fold {'"éperofi 

hypoconat according to Heintz [970). The 

Lipper molars hâve strong pillars and styles. The 

unworn or slightly worn molars présent a proto- 

conal fold (“/>// protoinnar). The M3 of the spé¬ 

cimen API,-141 has a strong proroconal fold, as 

well as a weak anterior hypoconal fold ^pli hypo~ 

conaV*), *rhc éperon InpoconaV is variabl)' deve- 

loped; it is présent in the specimens APL-274, 

483 bur absent front the specimen APL-243. 

The development of the cingulum varies also but 

it is présent in the majorily of the molars. 

The mandibular ramus is straight, shallow and 

relatively wide (Fig. ID). fhe diastema i3-p2 is 

longer than 90 mm. A secondary mental fora¬ 

men is sitiiaied below thc poslerior end of p2. 

The length p2'm3 fr 162.7-182 mm. The index 

“Lp2-p4 X 100/Lni l-m.î'* b 64-72; p2 is rclaci- 

vely large. Its paraco.nld is connected with the 

parastylid, while the lalotiid is closed. The para- 

conid of p3 Ls distinguished froni the parastylid 

in the unworn specimens. 'Fhe second valley is 

open. The mccacohid is strong and sub-uiangu- 

lar shaped. Thcrc is no labial furrow becwcen thc 

protoconid and the hypoconid. p4 présents .some 

morpholügical variations. The unworn .speci¬ 

mens AI^L-402, 491 hâve a closed irigonid and a 

lingual!/ well curved metaconid. The specimens 

APL-33. 384 hâve an open second valley and an 

elongated metaconid directed distallÿ. l’hc ihird 

valley is always narrow and deep but lemains 

open. The proroconid is distinguished from the 

hypoconid by a strong labial furrow. In general, 

p4 présents a closed irigonid (50%) and a closed 

talonid (100%). The lower molars hâve a strong 

cingulum and a well developed anterior fold 

Cpli antérieuf according ro Heintz 1970). A 

siender basal pillar is also présent between the 

lobcvS. Ir i.s double in ml and single in m2, 3- 

The radius is elongated and relatively siender. 

The coronoidal processus is nof very marked, 

while the radial ruberosity is strong. The meta- 

podials are extremely elongated and relatively 

siender. The calcanéum is higli. The cuhonavicu- 

lar présents a shallow disto-lateral projection. 

The index “L  metacarpal/L radius” is 0.93. 

Di.sc:ussion 

The origin and the systematic position of 

Megacerini (= Megalocerini) among the family 

Cervidae remain dcbarable. The latc Miocene 

généra Pmesimmegaceros and Neomegalocvros are 

considered as the fîrst represencarives of thc rribe 

(Vislobokova 1990, 1992; Vislobokova 

Changkang 1990),while rhe early Vilktfranchian 

species Arvernoceros ardei ts considered as rhe first 

occurence of the iribe in Furope (Heiniz 1970; 

Vislobokova 1992). For the Fleistoccnc megalo- 

cercs of Europe, the greacest probleni concerns 

rhe nomenclature ofthe referred gênera and .spe¬ 

cies. The difrerent gcncric names, proposed for 

rhe saine or simibr forms, as well as the different 

systematic divisions of the group of megaceres, 

provoke an incredlble confusion (see 

Radulesco & Samson 1967; Az/.aroli 1979; 

Vislobokova & Changkang 1990; Azzaroli & 

Mazza 1992..,). Ncveitheless. thc majority of 

thc researchers agrée with rhe présence of two 

distinct groups within the tribe of European 

mcgaccres: the group vertîcornis and the group 

giganteus. In the présent .siudy, I prefer to use a 

simple nomenclature, based on thc proposai of 

Azzaroli (1976) (//Ve Azzaroli 1979; Ahbazzi 

1991), to avoid a new confusion. Thus, 1 gene- 

rally - but not dugmuiically — accepi the présen¬ 

ce uf a single genus Megaloccros, which is divided 

in two groups; the group giganteus M. 

{Megitloceros) = Megaceros = Megnloceros = 

Üoiu'bodorycem] and the group verticornis [= Af. 

[Megneeroides) ~ Megticeroide^ ̂= Praemcgaceros = 

Ot'thogonoccros], 

The species of Mcgaloceros aie distinguished from 

EHcM4)ceros by; ( ! ) the arrangement of the ant- 

lers, formlïig a divergence angle larger than 90” 

{< 90’’ in Eucladnceras)', (2) the curving of the 

beam, which rrends to he horizontal ahove the 

second fine; (3) the absent or rudimentary First 

tine in basilar position (close to the burr); (4) the 

inserrion of rhe .second tine nn rhe upper surface 

of the beam; (5) the larger size; (6) the more 

robust metacarpals with robusticity index larger 

than 18 (< 17 in EucUjdoi'eros) and (7) the low 

disto-lateral projection of rhe cnbonavicular 

(according to Radulesco &c Samson 1967; 

Abbazzi 1991). 

The morphological features of the APL cervid 
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Table 1. — Skull and antler measurements of several European Plpistocone Megacerini (*. measurements from Radulesco & 
Samson 1967): 1. circumference ol lhe pedioel: 2, DT of pedicel: 3, OAP of pedicel: 4, internai distance between pedicels; 5, external 
distance between pedicels; 6. internai distance between burrs; 7, drcumterence of burr: 8, DT of burr; 9, DAP of burr; 10. circumte- 
rence ot the beam above ibe tirst üoe (poinl 1): 11. DT al point 1.12. DAP at point 1.13, distance between first and second tine; 14, 
DT of the first tine. 15. DAP of the firsl fine. 1$, distance between lhe burr and lhe first tine (according Heinlz 1970); 17. distance bet¬ 
ween the burr and the base of the first tine (after Radulesco & Samson 1967, modified), 

Antiers 

Megafoceros sp. 
(APL) 

n (max) = 4 

M. arambourgi 
(Roumania) 

Radulesco & Samson 
1967 

P. mosbachensis 
(Mosbach) 

Soergel 1927* 

Praetnegaceros sp. 
(Voigstedt) 

Kahlke 1958* 

1 165-170 190-199 200 171-199.8 
2 47.8-54.6 64.0-66.8 68.0 63.4-70.6 
3 51.3-55.4 56.5-58.0 63.0 48.1-56.8 
4 175 79.5-100 140 75.0-129.8 
5 250 187.5-214 252 180.0-225.3 
6 187 80.0^94.0 - - 

7 200-225 230-267 - 213-255 
8 58-69 70.7-80.2 - — 

9 64.5-73.1 74.5-85.5 - - 

10 150-160 185-205 - 175-204 
11 40-47 67.5-73.8 54.5 54.0-65.0 
12 48.3-59.2 48.0-56.0 59 54.0-65.0 
13 >130 100 - - 

14 24-44 50 30 37.0-44,0 
15 39.6-55.3 47 41 43.0-52.0 
16 72-121.5 - - - 

17 - - - - 

Antiers 

P, cf. verîicornis * 
(Suessenborn) 

Kahike 1956-1959 

P. soleilhacus 
(Venta Micena) 
Menendez 1987 

Orthogonoceros 
verticornis 

Melentis 1967 
(one frontlet) 

Cervidae indet. 
(Libakos) 

Steensma 1988 
(one frontlet) 

1 203-234 160.4-187.0 180-183 _ 

2 70.0-81.0 53.4-60.1 - 61.5-62.2 
3 55.0-79.0 48.7-64.0 - 50.0-51.0 
4 114-135 148.4 - - 

5 219.5-231.0 159.8 - - 

6 102-145 — 100 116 
7 136-268 161.5-227.3 228-236 - 

8 - 51.7-75.6 - 55.5-72.0 
9 - 51.1-69.5 - 46.0-70.0 
10 166-212 - - - 

11 53.0-78.0 - 60.0-62.0 49 
12 47.0-61.0 - 55.0-56.0 52.5 
13 — - - 450 
14 20.0-47.0 - - - 

15 34.0-63.0 - - - 

16 - 193.4 >70 121-130 
17 — — 60.0-63.0 — 

such as the very large size, the strong divergence 

of the an tiers (90°), the relatively robust metacar- 

pals (robusticicy index = 17.3-18.7) and the low 

disto-lateral projection of the cubonavicular. 

show great similarity with Megaloceros s.l. 

The représentatives of the giganteus group are 

characterized by concave frontals between the 

pedicels, horizontally extended beam, palmate or 
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Fig. 2. — Megaloceros sp.. APL. Macedonia. Greece. 
Comparison of lhe p4 structure of several Européen megaceres 
(data from Abbazzi 1991 modified): A APL-491. B. APL 384; 
C, APL-33; D. M. sofeilhacus, Venta M'cina VM84 C3B8.30; E. 
M. soleilhacus VM84 C3L7.40. F, M. sofeilfiscus VM02 C60: G. 
M. verticornls, Süssenbarn, Süss 7130; H, M, vertiaornis, 
Süssenborn, Suss 1966/2430, I. Megatoceros sp. Voigstedt, 
Voi.524; J. M. sussenbornis: K, M. obscurus (* “boldrinii"),  Italy; 
L, M. obscurus (*  “boldrinir). Italy. Not to scale. 

Lp2'p4 B 

Lp2-m3 

130 150 170 

Fig. 3. — Mêgalocàros sp APL, Macedonja. Greece. Scatter 
diagrams companng lhe uppa*- (A) and lower (B) toothrpw of 
several Europoan megaceres (data frorrr Menendez 1987; 
Abbazzi 1991, modified for A): B. Megaioceros sp. APL; O, 
Megaloceros giganteus. B. /Vf g/ganfeps from Ofnet; O. 
Praemegaceros soleilhacus from Venta Micena; A, 
Megaceroides "boidnnr from Pietrafitta; ♦ Megaioceros sp. 
from Val di Chiana; ▲, Praemegaceros sp. from Voigstedt 

pteroid first tine in basal insertion (close to the 

burr) and absence of ihe second tine. On the 

otlier hand, the fbrms included ro rhe s^rticomis 

group are charâccêrized by fiat or convex fronçais, 

small or rudimentary first tine and large second 

tine, descending to a proxitnal insertion, curved 

and not palmate (Radulesco & .Samson 1967; 

Abbazzi 1991; Azzaroli &c Mazza 1992). Tfie flat 

frontal.s of API.-212 indicaie thât the studied 

cervid is doser to the forms of iH'r/kornIs group. 

Nevertheless, the béant ol the APL cervid is more 

straigbt than chat of lhe typical fornrivS of this 

group {PraemcgrU'em pcrliconns, P. soleilhacus) 

and it is directed laterally and distally but not 

horizonrally. Moreover, the angle of divergence is 
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Table 2. — Megaloceros sp.. APL, Macedonia, Greece. Dental measurements; Lo, occiusal length; la. breadth of anterior lobe; 
Ip, breadth of posterior lobe; It, breadth of talonid; 1, maximal breadth; s, standard déviation; v, coefficient of variabiiity. 

n mean min max s V 

Maxilla 
LPM 4 143.20 134.4 157.1 10.80 7.5 
LP 5 63.03 58.5 69.0 4.40 7.0 
LM 4 85.45 78.8 95.0 7.40 8.6 
P2 Lo 3 22.50 21.2 23.3 1.14 5.0 
P2I 4 20.56 19.3 22.0 1.12 5.5 
P3 Lo 5 22.40 20.8 23.8 1.41 6.3 
P3 1 6 21.85 20.1 22.5 0.89 4.0 
P4 Lo 5 20.95 20.0 23.0 1.23 6.0 
P4i 6 24.65 21.2 27.0 1.98 8.0 
M1 Lo 5 30.16 27.5 31.9 1.97 6.5 
M1 la 5 25.34 22.2 28.9 2.43 9.6 
M1 Ip 3 26.60 25.0 28.4 1.70 6.4 
M2 Lo 2 32.90 32.5 33.3 - - 

M2 la 4 31.06 30.2 32.9 1.25 4.0 
M2 Ip 5 29.32 28.0 30.5 1.00 3.4 
M3 Lo 3 30.90 30.3 31.4 0.55 1.8 
M3 la 5 30.16 29.7 31.1 0.55 2.0 
M3 Ip 4 27.03 26.7 27.6 0.38 1.4 

Mandible 
LPM 4 168.90 162.7 182.0 9.00 5.3 
LP 4 68.11 63.3 73.6 4.50 6.6 
LM 4 100.40 96.1 109.5 6.20 6.1 
p2 Lo 3 16.53 16.0 17.0 0.50 3.0 
p2l 3 10.00 9.6 10.4 0.40 4.0 
p3 Lo 4 23.10 21.9 25.0 1.34 5.8 
p3l 3 13.00 12.5 13.4 0.45 3.4 
p4 Lo 4 24.93 24.3 26.1 0.79 3.2 
p4 1 4 14.50 13.0 15.4 1.06 7.3 
ml Lo 3 28.60 27.5 30.5 1.70 5.8 
ml la 4 17.80 17.0 18.9 0.80 4.5 
ml Ip 4 18.10 17.2 18.7 0.66 3.7 
m2 Lo 4 31.10 30.0 32.0 0.92 3.0 
m2 la 4 18.70 16.7 20.2 1.74 9.3 
m2 ip 3 18.10 17.5 19.1 0.88 5.0 
m3 Lo 5 39.64 36.9 42.1 2.43 6.1 
m3 la 4 19.06 17.6 20.4 1.22 6.4 
m3 Ip 3 19.06 17.4 20.2 1.47 7.7 
m3 It 4 11.50 10.8 12.0 0.50 4.3 

90° in APL, while it is larger in Megaloceros s.l. 

and smaller in Eucladoceros, indicating probably 

an intermediate character for the APL ccrvid. 

As regards to rhe antler morphology ot rhe stu- 

died cervid, rhe first tine, generally siruatcd close 

to the burr, is torally missing. The first appeared 

tine of rhe APL anclers is strongly elongated, 

directed laterally and anteriorly, while it is not 

curved at its base. Moreover, it is compressed 

laterally and bifurcated (APL-357). These fea- 

tures are far enough from those of the verticornis 

group. The bifurcation of this tine cannot be 

considered as a stable character, since it is obser- 

ved only in onc specimen. 

Steensxna (1988) notes that the insertion of rhe 

lowest tine on the anterior surface of rhe beam 

and ics structure (strong, palmate) are cvidence 

that it is a first tine. In Pntemegaceros 

(= Megaceroides) the true First tine is rudimentary 

or absent. The lowest tine of the APL cervid is 
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Table 3. — Megaloceros sp., APL. Macedonia. Greece. Limb*bones measuremenîs: 1. length (max); 2, DT proximal; 3, DAP proxi¬ 
mal; 4, DT diaphysis: 5. DAP diaphysis; 6. DT distal (articular); 7, DAP distal (arlicular). 

n mean min max s V 

Radius 
1 1 408.00 
2 1 90.70 - - - - 

3 1 82.50 - - - - 

4 1 52.00 - - - - 

5 1 33.00 - - - - 

6 1 82.80 - - - - 

7 1 58.00 - - - - 

Mclll+IV  
1 3 379.60 372.3 385.0 6.56 1.7 
2 8 63.36 56.7 68.5 4.10 6.5 
3 7 42.45 36.4 49.5 5.59 13.1 
4 3 38.40 38.0 39.2 0.69 1.8 
5 3 38.96 37.9 39.6 0.93 2.4 
6 3 68.33 66.7 69.7 1.52 2.2 
7 3 43.90 42.6 45.0 1.21 2.8 

MtlII+IV  
1 2 391.30 388.5 394.1 
2 5 52.83 50.3 55.2 1.95 3.7 
3 5 58.56 56.5 60.6 1.54 2.6 
4 4 33.20 31.0 37.2 2.90 8.7 
5 4 38-95 37.0 42.0 2.14 5.5 
6 3 65.20 63.1 68.3 2.71 4.1 
7 3 41.96 40.4 43.1 1.40 3.3 

Phalanx I 
1 1 80.20 
2 1 30.00 - - - - 

3 1 36.90 - - - - 

4 1 23.25 — - - - 

5 1 23.10 - - - - 

6 1 27.80 - - - - 

7 1 26.00 - - - — 

also strong, compressecl, bifurcated and it des¬ 

cends to an anterior insertion, indicating that it 

is the First tine but not the second one. This fea- 

ture différenciâtes the APL cervid from the group 

verticomis. A strong First tine, inserted antcriorly, 

characterizes Eucladoceros. Moreover, several spe- 

cies of the latter genus (É sedgivickh dkranitfs) 

présent a bifurcated first tine as it happens in the 

APL cervid. 

The dimensions of the antiers show that the APL 

cervid has a smaller pedicel and a more slender 

beam than the spccies P. arambourgu P mosba- 

chensis, P. sp. (Voigstedt), R cf. verticornis 

(Süssenborn), O. verticornis (Aliakmon, Greece) 

and Cervidae indet. (Libakos, Greece) (measure- 

ments 1-10, Table 1). Additionally, the antiers 

divergence, expressed as the distance between the 

burrs (measurements 4, 6, Table 1 ) is significant- 

ly larger in APL than in the orher forms* 

The niorphological features of the dentition can- 

not difierentiate the APL cervid from the test of 

the Megalocerini, becau.se ol the grcat morpho- 

logical variation, However, the p4 ol the APL 

cervid présents a particular morphology with 

generally advanced molari/ation, represented by 

rwo types, thar of the Voigstedt megalocere and 

P soleiUyacKS from Venta Micena (Spain; Fig. 2). 

Moreover the structure of ihe metaconid diffé¬ 

renciâtes the APL p4 from the other species. 

The length P2-M3 varies in APL from 
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134.4 mm to 157.1 mm. The maximal observed 

values are 137.6 mm in P. soleilhacus from Venta 

Micena and 144.6 mm in A/, '^baldrim' from 

Pietrafitta (Italy), whÜe in fourteen specimens of 

M. giganteus this Icngth varies bctween 140- 

156 mm (data from Bonifay 1981; Menendez 

1987; Abbazzi 1991). The length p2-m3 is 

162.7 mm-182 mm for the APL cervid, vs 

133.1-154.4 mm (ri = 9) tor P. soleilhacus from 

Venta Micena, 143-5-144.2 mm (n = 2) for 

P. verticornis (rom Sü-ssenborn, 149-154.4 mm 

(n = 4) for /? sp from Voigstedç, 152.4-161 mm 

(n = 4) for M. "‘^boldrtnr from Iialy and 

155-166 mm for M. giganteus (data from 

Bonifay 1981; Menendez 1987; Abbazzi 1991). 

Obviously, the APL cervid has a clearly larger 

toothrow than all the other known forms of 

European Pleistocene Megalocerini (Fig. 3). 

Similar values arc observed in the Asiatic genus 

Sinofnegaccros (P2'M3 = 156 mm, p2-m3 = 

171-173 mm; Sotnikova & Vislobokova 1990). 

The metapodials of the API. cervid (Table 3) are 

larger than rho.se of M. '^holdrinPy M. cf. "^boldri- 

nt \ Praemegaceros sp. (Voigstedt). P verticornis 

(Süssenborn), M. verticornis (Colle Curri, Italy), 

P. gr. verticornis (Petralona, Greece) and P solei¬ 

lhacus (Venta Micena). The more distinctive 

metrical différences concerns the length of 

McITItIV  and MtIII+IV  as well as the height of 

the calcanéum (Fig. 4). Morcover, the propor¬ 

tions of the APL cervid arc much larger than 

chose of the known forms of European mégalo- 

ceres. Neverthele.s.s, a single MtlIl+lV  from 

Venta Micena is close in size to that of APL. 

In conclusion and according to all the available 

data, the following proposai can bc made: 

- The majoricy of chc morphological and metri¬ 

cal characcers of the APL antiers. toolhrows and 

limb bones show that the APL cervid could be 

aiiributed to the genu.s Megaloceros s.L Never- 

theless, some plesiomorphic (?) feaiures of the 

antlers indicatc affinities to Eucladoceros. 

- The APL cervid is diffcrenciated from the 

known species of European Megaloceros by its 

much larger size, the larger distance berween the 

antlers, the more slendcr beam, the .smaller pedi- 

cels, the arrangement and the structure of the 

fîrst tine, the larger toothrow, the moderate value 

of the index ‘‘length of premolar row/length of 

260 300 340 360 L 

99 110 121 L 

{i)1 METATARSAL C 

♦ 

□ 

A ■ 

290 330 370 L 

Fig. 4. — Megaloceros sp., APL. Macedonia. Greece. Scatter 
diagram companog the proportions of the metacarpals (A), nt 
the cafeaneum (B) and of tho matatarsafa (C) of sevarat 
European megaceres j(9(ier Ahbazzi !991; modltlod). 
■, Megaloceros sp. APL ( ;in D): A. BuclBdocôrosvZ, M aton>' 
bourgi from Remania; O. PrêemegooerOS ve/ticornis from 
Süssenbofô; v. Pf'aemegaceros sohilhacus from Vnnla 
Micena. ♦, Megacecotdes "boldrlnrC from Pl^rrHfiitai 
A, M. gr. verticornis from Petralona; • , M. verticornis from Colle 
Curli; x, Praemegaceros sp. from Voigstedt. Imax = maximal 
large (DT); (i) = “DTdistal x lOO/L”. 
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the molar row” il’i.l  and 67.8 for the upper and 

lower coorhrow respecrively) situated becween 

Megaloceros and Eiicladoveros ̂the particular mor- 

phology ol p4 and the strongly elongated and 

moderatcly rohusr merapodials and radius. 

Since the systematic position of the APL cervid is 

not clcar, and taking into accounr the great 

confusion among the Pleistocene megaloceres, 1 

prefer — for the moment — to refet the AJ^L cer¬ 

vid to Mtgalvccros sp., waicing for new data to 

refîne its détermination. Ncverthcless> the extre- 

mely large dimensions of the APL form, as well 

as the particular morphology of its antiers and 

teeth, could support the érection of a new taxa, 

at spécifie level at least. 

Family BoviDAE Gray, 1821 

Subgenus Bison {Eohison) Flerov, 1972 

Bison {Eohison) n.sp. 

(Fig. 8, Tables 4-6) 

Materiai. — Part of maxilla with dP2-M2, 

APL-145; part of maxilla with dP3-M2, APL-417; 
part of maxilla with dP2'ilP4, API.-19L 418, 458; 

part of manilla with dP3'M I, APL-32, 488, 492; part 

of maxilla wldi dP4-M2, APl.'4!6; part of maxilla 

with dP4-M L APL-29; part ol maxilla with dP4. 

APL-473; part of maxilla with 1*2-M3. APL-269. 419; 

part of maxilla with P3-P4, APL-264; part of maxilla 

with MI-M3, AlT-34. 270. 432, 433, 448, 488; part 

of maxilla wjch MJ-M2, APL-505; part of maxilla 

with M2-M3. API.-487; P3, APL-442, 511, 512, 513; 

P4, API.-5Ü3. 510; Ml, 2, APL-399. 472, 497; M3, 

APL-240, 263, 495. 

Part of mandibuiar ramus with dp2-dp4, APL-240: 

part of mandibiilar ramus with dp3-tip4, APL'3l, 38, 

464; part of niandibular ramus with clP3-Ml, 

APL'42I, 504; part oF maridîbular ramus with 

dp2-ml> APL-422, 429; part of mandibukr ramus 

with dp4-inl, APL-493; part of mandibular ramus 

with dp4-m2, APL-456; part of mvindibular ramus 

with p2'tn3, API.-478; part of mandibular ramus 

with p2-mL APL-477; part of mandibular ramus 

with p3-m3, APL-27; part of mandibular ramus with 

p4-m3. APL-259. 

Humérus, APL-575; distal part of humérus, APL-297, 

501; proximal pan ot radius, APL-203, 288; distal 

part of radius, ArL-373; carpaJs', AP1.-373; MclIUIV,  
APL-5L 95, 96, 196, 262, 373, 414, 446; proximal 

part of MdJUTV, APL-78. 144, 218. 221, 247, 279, 

284, 285, 300a, 428, 455, 494; astragalus, APL'43, 

46, 59, 65, 215, 273. 300b, 425, 453, 454; calca¬ 

néum. APL-44, 146, 499; cubonaviciilar, APL-64, 85, 

205, 220, 249; MtllI+IV,  APL-4L 66, 94, 97. 192, 

193, 194, 200, 249, 521; proximal part of MrlIl+lV,  

APL-80, 101, 107. 207, 391; distal part nf MiHI+lV,  

APL-79, 208; first phalanx, APL-128, 373s, 373d; 
second phalanx, APL-573s, 373d; third phalanx, 

APL-373S, 373d. 

Description 

The teeth are moderately hypsodont with a rela- 

rively .strong presence of cernent. The length 

P2-M3 is 135-137 mm with index “LP2-P4 X 

100/LM 1-M3'’ = 69.4-77.3- The hypsodonty 

index (height of parastyle X 100/L occlusol) is 

126.5 for Ml (APL-458), 144.3 for M2 

(APL-505) and 136.5-153.7 for M3 (n = 3). 

P2, 3 hâve a posterior hypoconal fold. The rear 

cavity of P4 does not hâve indentations and 

trends to form an inverse LL The enamel of the 

lingual lace of the molars is wcll ripplcd, while 

the base of thcîr crown is swollen. The styles are 

strong. The entostyle is also strong, high and 

wide; it is connecred with ihc posterior lobe. The 

index "‘height of the eniostyle X lOO/height of 

the parastyle" is 70-81 for M3 (n = 3). In M2, 3 

there is a variably developed posterior hypoconal 

fold. In M3 and in several M2 ihere is also a cen¬ 

tral islet. 

l’he index “Lp2-p4 X lOO/Lml-m.3” is 56, indi- 

caiing a short prcmolar row. p2 is small. p3 is 

elongated and relatively narrow. The parastylid is 

strong, wcll separated from the paraconid. The 

mecaconid is elongated and subparallel to the 

anteroposcerioi ;ms of the toorh. The second and 

third valleys are open, filled with cernent. The 

protoconid is disringuished from the hypoconid 

by a shallow furrow. p4 is elongated and narrow. 

It is similar ro pi but its mctacontd is more 

robiist and parallel to clic anteroposterior axis of 

the rooth. The .second i^lcy is deeper and nar- 

rower than in p3, while ihc third valley closes in 

advanced stages of wear. i'hc hypoconid is stron- 

ger than in p3 and ii is separated from the proto- 

conid by a vertical furrow. The lower molars are 

prismatic and narrow, Fhe para-stylid and the 

entosrylid are weal<. There is no goac fold. The 

talonid of m3 is semiclrcular with fiat internai 

Wall. The ectostylid is slcnder, high and ir is 

connected with the anterior lobe. 

The preserved limb bones indicate a relatively 
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METATARSAL B 

1 APL 1 
1 1 . 
1 1 

1 1 
1 1 " ' 1 

fc-*— 1-' 

+ \ ' H 1 1 

1 ' 
r ■ ■ T ' I - • - 

18 22 26 DTdisl/L 

Fig. 5. — Bison {Eobison) n.sp.. APL. Macedonifl, Greece. 
Diagram comparing the distribul'on of lhe index ‘'DTdistal/L" for 
the metapodiais of several earfy Pleistocene Bovini (data from 
Moya-Sola 1987: Sala 1987; Masini 1989; Tsoukala 1989). 
A. metacarpal. APL (n * 6); a. Bison priscus (n = 8): b. Bison 
schoetensacki in = 10); c, ? Hod/sonsp.. Venta Micena (n = 13); 
d, Eobison degiülii (n = 7); e. 'Leptobos" vallisarni (n * 4); 
I, Laptobos etruscus (n =‘ 21) B. metatarsal: APL (n = 9): 
a. Bison priscus (n = 6); b, Bison schoetensacki (n » 2); 
c, Eobison dêgiuHi{n *  4); d, ? Eobison sp.. Venta Micena (n 
8); e. Leptobos eîruscus (n *  2i); • . E- paiaeosinensis-, "L"  
vallisarni: ■, Leptobos sp., SelveKa (llaly). 

délicate bovine. The humérus is elongated and 

robust. The humerai crest is well developed and 

the delroid tuberosity is strong. The latéral epi- 

condylar crest is weak. The cuberosities of the 

teres major and minor are well marUed. The 

interrubercular sulcus and the coronoid fossa are 

deep. The trochlea is clearly more robust than 

the condyle and mtjre elevated. The médial tube¬ 

rosity of lhe condyle is strong. The mctacarpals 

are divided melrically in two groups, represen- 

ring males and females. In several meratarsals, 

the Mtlll  is more developed antero-posteriorly 

ihan the MtIV. The Icngth of the anterior fbot 

(humeruS'third phalanx) is estimated at about 

1 m. 

Fig. 6. — Bison {Eobison) n.sp.. APL, Macedonia, Greecô. 
Scatter diagram comparing the proportions of the proximal epi- 
physis of the metacarpal (afler Moya-Sola 198Â modified): 
■, Bison (Eobison) n.sp. APL; O. ? Eobison sp., Venta Micena; 
□, Leptobos etruscus. Seneze; • . Bison schoetensacki, Durforl 
(Brugal 1994). 

Discussion 

The family of Bovidae présents several taxonomi- 

cal problems» concerning the phylogenetic rela- 

rionships of the different forms as well as their 

systematic (Moya-Sola 1987), This fecc becomes 

extrcmely intense in regard to the early 

Pleistocene représentatives of Bovini. Flerov 

(1972) ifide Flerov 1976) divides the genus Bison 

in two subgenera: Bison {Eobison) for the primi¬ 

tive forms and Bîson {Bison) for the advanced 

forms of the genus. Masini (1989) describes the 

new species Eobison degiulii from the early 

Pleistocene locality of Pietrafiua (Italy), conside- 

ring Eobison as a distinct genus. Neverthele.ss, the 

affinicies of E. degiidU to the typical specie.s of 

this genus (or subgenus), E. palneosinemis are not 

so clear (Brugal pers. comm.). The absence of 

skull and/or horn-cores from the studied mate- 

rial does not allow an inve.stigation of the syste¬ 

matic position of the APL large bovid. However, 

the numerous dental and postcranial remains are 

suitable for detailed comparison vviih the most 

common PHo-Plcistoccne généra, such as 

Leptobos, Bison (Eobison)y Bison {Bison) and Bos. 

The dcgrcc of hypsodonty, the important pré¬ 

sence of cernent, the connection of the eaostylid 

with the anterior lobe of ihe lower molars, the 

absente of internai basal pillars on the lower 

molars, the absence of anterior constriction on 

the lobes of the molars, the strong and distally 

projected metastylid of m3, the strong entostylid 
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Table 4. — Bison (Eobison) n.sp., APL, Macedonia, Greece. Dental measurements: Lo, occlusal length; la, breadth of anterior lobe; 
Ip, breadth of posterior lobe; It, breadth of talonid; I, maximal breadth. 

n mean min max s V 

Maxilla 
LPM 2 136.00 135.0 137.0 - - 

LP 2 57.50 57.0 58.0 - - 

LM 8 81.86 75.0 94.4 5.68 6.9 
P2 Lo 2 19.35 19.2 19.5 - - 

P2I 2 13.80 13.0 14.6 - - 

P3 Lo 8 19.68 18.3 22.3 1.29 6.5 
P3I 8 17.73 15.3 19.3 1.29 7.3 
P4 Lo 6 17.65 16.2 18.2 1.14 6.4 
P4I 7 21.13 20.5 22.0 0.61 2.9 
M1 Lo 14 31.92 26.8 34.2 2.07 6.5 
M1 la 20 21.75 17.8 26.8 3.53 16.2 
M1 Ip 17 23.06 16.1 28.0 4.01 17.4 
M2 Lo 7 32.40 29.3 34.3 1.56 4.8 
M2 la 14 24.69 17.7 28.4 4.09 15.6 
M2 Ip 12 24.85 17.8 29.2 3.81 15.3 
M3 Lo 11 31.70 29.3 35.9 1.79 5.6 
M3 la 12 25.57 21.5 27.7 1.62 6.4 
M3 Ip 12 23.62 18.5 27.3 2.19 9.2 

Mandible 
LPM 1 143.00 - - - - 

LP 2 53.60 51.0 56.2 - - 

LM 2 90.75 90.5 91.0 - - 

p2 Lo - - - - - - 

p2l 2 8.75 8.4 9.1 - - 

p3 Lo 4 19.07 18.0 20.9 1.26 6.6 
p3l 4 11.20 10.7 11.6 0.40 3.5 
p4 Lo 4 22.00 20.4 22.0 1.30 5.9 
p4 I 5 13.36 12.5 15.2 1.10 8.3 
m1 Lo 10 30.33 24.0 32.6 3.16 10.4 
ml la 8 14.50 13.2 15.9 1.04 7.2 
ml Ip 8 14.80 13.0 17.0 1.50 10.2 
m2 Lo 3 30.50 27.2 35,5 4.36 14.3 
m2 la 4 16.73 14.9 18.0 1.53 9.2 
m2 Ip 4 16.93 14.9 18.6 1.90 11.2 
m3 Lo 3 39.10 38.8 39.7 0.51 1.3 
m3 la 3 16.70 15.0 17.7 1.53 9.1 
m3 Ip 3 16.40 15.1 18.1 1.53 9.3 
m3 It 3 9.86 8.0 12.6 2.42 24.5 

of m3, the lacerai projection of the externaJ arti¬ 

culât surface of the metacarpals, the great trans¬ 

verse diameter of the distal epiphysis of the 

metapodials and the outline of the proximal epi¬ 

physis of the metapodials (Fig. 8) are characccris- 

tics, and differentiate the APL bovid from 

L€ptobos\ they approch him to the primitive 

forms of Bison (Teilhard bc Piveteau 1930; 

Moya-Sola 1987; Masini 1989; Brugal 1994). 

Sala (1987) and Brugal (1994) give an important 

number of distinctive characters, which separate 

the généra Bos and Bison. The comparison of the 

APL dental and postcranial remains with both 

généra indicates that the morphological features 

of the studied form are doser to the genus Bison. 

Thus, the basal swelling and the angular rear 

caviries of the tipper molars, the presence of a 

central islet, the accute angle betsveen the second 

and the third lobe of m3, the liât internai wall of 

rhe third lobe ol m3, the low posterior relief of 

the proximal epiphysis of the radius, the lower 

situation of the latéral tuberosity of the radius, 
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Table 5. — Comparison of the toothrow’s dimensions of several early Pleistocene Bovini. 

APL £. degiuiii 
Masini 1989 

Eobison sp. 
(V. MIcena) 
Masini 1989 

E. palaeosinensis 
Teilhard & Piveteau 1930 

n = 1-2 n = 2 n = 1 n = 1 
Lp2-m3 (1) 143 123.2-128.0 157.0 148 
Lp2-p4 (2) 51.0-56.2 46.5-49.0 57.5 58.5 
LrT)1-m3 (3) 90.5-91.0 73.5-78.0 96.4 88.5 
(2)/(3) xlOO 56.3 59.6-66.6 59.6 66.1 
(2)/(1) x100 35.6 36.3-39.7 36.6 395 
(3)/(1) X100 63.2 59.6-60.9 61.4 59.8 

n = 2 n = 4 n = 3 
L P2-M3 (4) 135.0-137.0 - 131-134 
LP2-P4 (5) 57.0-58.0 - 54.0-60.0 
LM1-M3 (6) 75.0-94.4 67.0-76.1 77.0-84.0 
(5)/(6) XI00 73.3 - 61.1-72.2 
(5)/(4) x100 42.3 - 40.8-41.9 
(6)/(4) xlOO 57.8 - 58.0-59.1 

Eobison sp. 
(Soleilhac) 

Masini 1989 

L. etruscus 
Masini 1989 

L. etruscus 
Duvernois 1990 

Bison priscus 
Tsoukala 1989 

n = 1 n = 12 n > 30, mean n = 1 
Lp2-m3 (1) 148 132.5-146.0 139.8 158.6 
Lp2-p4 (2) 56.0 44.0-53.0 50.9 57.1 
Lm1-m3 (3) 92.0 80.2-88.6 88.5 101.8 
(2)/(3) x100 60.8 53.5-65.3 57.5 56.0 
(2)/(1) x100 37.8 33.0-39.7 36.4 36.0 
(3)/t1) XlOO 62.1 56.2-63.4 63.3 64.2 

n = 4 n > 10, mean 
L P2-M3 (4) 110-128 132.9 
L P2-P4 (5) 50.5 52.1 
L M1-M3 (6) 76.0-78.3 79.0 
(5)/(6) x100 66.4 65.9 
(5)/(4) XlOO 39.4 39.2 
(6)/(4) XlOO 59.3 59.4 

the strong anterior crests of the distal part of the 

radius diaphysis, the strongly concave proximal 

articulât surface of the scaphoid, the posteriorly 

projected crest whîch divides the rwo proximal 

facets of the metacarpals, the concave postero- 

medial surface of the metacarpal proximal epi- 

physis, the dissimetrical sustenraculum cali of the 

calcanéum» the shallow groove of the distal tro- 

chlea of astragalus and the oblique arrangement 

of the latéral borders of the metapodials arc mor  ̂

phological features which indicatc great similari- 

ty between Bison and the APL bovid. 

The dimensions of the toothrow (Tables 4, 5) 

show that the studied form is larger than Eohison 

deghilH and Leptobos etruscm (Table 5) and doser 

to jC, palacoùnemis, The lower premolar row is 

51-36.2 mm in APL, similar to that of 

Eohison s.l. and slightly larger than that of 

Leptobos (Table 5). 

The comparison of the metapodials provides 

more information (Fig. 5). The index “DTdistal 

X LOO/L” of the metapodials shows that the APL 

bovid is situated between the samples oïLeptobos 

etruscus and Bison priscus. The index seems to 

increase more or less gradually from the 

Villafranchian Leptobos to the late Pleistocene 
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Table 6. — Bison (Eobison) n.sp.. APL. Macedonia. Greece. 
Limb-bones measurements; 1, lenglh (max): 2. DT proximal; 
3, DAP proximal; 4, DT diaphysis; 5, DAP diapfiysis; 6, DT distal 
(articular); 7, DAP distal (articular): 8 (humérus), height (min) 
troclaea. 

n mean min max s V 

Humérus 
1 1 382.00 
2 1 126.00 - - - - 

3 1 127.00 - - - - 

4 3 54.00 45.8 63.5 - - 

5 1 63.5 — — - - 

6 3 104.23 91.3 118.0 - - 

7 3 95.30 90.5 100.6 - - 

8 2 47.35 45.2 49.5 - - 

Radius 
1 1 >300 - - - - 
2 2 84.30 80.6 88.0 - - 
3 2 47.80 44.8 50.8 - - 
4 2 48.00 47.7 48.3 - - 
5 2 30.75 30.5 31.0 - - 
6 1 79.70 - - - - 
7 1 47.00 - - - - 

Mclll+IV  
1 7 237.60 226.0 245.6 7.06 2.9 
2 11 68.05 57.7 77.5 5-85 8.6 
3 10 39.65 33.9 44.5 2.95 7.4 
4 10 40.40 31.7 49.1 5.61 13.9 
5 10 29.14 23.4 34.1 3.16 10.8 
6 8 72.44 66.5 88.5 7.19 9.9 
7 9 39.66 34.4 48.2 4.10 10.3 

Tibia 
1 — — - — — - 
2 - - - - - - 
3 — — - - - 
4 4 47.22 43.6 52.9 4.50 9.5 
5 4 36.31 34.6 38.3 1.74 4.8 
6 12 75.74 61.0 92.4 7.98 10.5 
7 13 56.76 51.0 67.0 4.51 7.9 

Mtill+IV  
1 10 274.18 261.2 287.0 8.34 3.0 
2 15 54.68 51.4 63.2 3.13 5.7 
3 15 54.08 51 8 59.8 2.15 4.0 
4 11 33.83 30.6 37.8 2.45 7.2 
5 11 35.47 32.8 40.7 2.25 6.3 
6 11 65.07 62.0 71.4 2.46 3.8 
7 12 39.09 37.0 41.1 1.51 3.8 

Bison. The estimated values for the APL bovid 

are similar co those of “Leptobos^  ̂vallisarni, 

Eobison degiulii, Eobison sp. from Venta Micena 

(= Bubalus sp. according ro the révision of 

DT dist 
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Fig. 7. — Bison {Eobison) n.sp., APL. Macedonia. Greece. 
Scatter diagram comparing the proportions of the astragalus of 
several early Pleistocene Bovini: ■. Bison {Eobison) n.sp, APL; 
O ? Eobison sp,. Venta Micena; ♦, Eobison d&giulii:  ♦, Bison 
schoetensacki. Mauer: O. Bison schoetensacHi, Isernia la 
Pineia (datafrom Sala 1987: Moya Sola 1987: Masinl 1989), 

Martinez 1992), as well as to the minimum 

values of Blfon scf-metensacki (Fig. 5). In the dia¬ 

gram “DAP/DT”  ol the proximal cpiphysis of 

the meiacarpals (Fig. 6). the APL samplc is pla- 

ccd along the same axis as the Venta Micena 

bovid and it is divided in rwo dîmensional 

groLips, which correspond to male and female 

individuâls. 'Fhe dimensions of the astragalus 

Icad to thesamc conclusion (Fig. 7). 

According to the above mentioned data, ir is 

obvious that the APL large bovid can be placed 

among ihc primitive tornis of Bison, which are 

gcncrally referred to as Eobison or better as Bison 

{Eobijon) Flexov, 1972. The API. Eobison is .sirua- 

ted berween Eobison degiulii and Bison schoeien- 

sacki. Brugal (1994) notes thaï the niatecial Irom 

Pirro Nord, Sairuelles, Casa Fraca and Apollonia 

indicates the presence of a large sized bovid, 

indermediare between Leptobos and Bison schoe¬ 

tensacki in Mediterranean Europe. This idea 

becomes more clear after the previous compari- 

son. Although the skull is absent, the APL 

sample is one of the most well known, as well as 

one ol the most important, in number of spéci¬ 

mens as' in individuâls (> 10); for these reasons it 

could be considered as a distinct species. 

Nevertheless, the sy.stemanc problein.s of die pri¬ 

mitive bisons cannot permit a précise détermina¬ 

tion and thus the APL form is referred at the 

moment to Bison {Eobison) n.sp. 
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Fig. 8. — Bison {Bobison) n.sp., Apollonia (APL), Macedonia, Greece. A, APL-478, right mandible, occlusal view; B, APL-34, right 
maxilla, occlusal view; C, APL*373. left acropode. anterior view; D, APL-26. metacarpal, anterior view; E. APL-66, metatarsal, ante- 
rior view. Scate bars; A. 5 cm; B-£. 10 cm; A complété sérié of pictures isgiven by Kostopoulos (1996). 

Gcnus Soergelm Schaub, 1951 

Soergelia brigittae ii.sp. 

(Fig. 9, Tables 7-10) 

Type SPECIMEN. — Part of mandibular ramus with 

P2-M3, APL-383. 

Materiai.. — Pan of horn-core, APL-310; M2-M3 

in sitUy APL-245P. 

Part of mandibular ramus with p3'm3, APL-25, 244. 
McIIl+IV,  APL-246: MtlII+IV,  APL-58, 356. 

T>TE LOCALITY. — “Apollonia-1 ” (APL), Macedonia, 

Greece. 

Age. — Latest Villafranchian, Early Pleistocene. 

DeRIVATIC) NOMÏNIS. — To the honour of my 

mother, Brigitte. 

Diagnosis. — Si/c similar to rhat of 5. elhahethae 
and largcr than S. rninor. Dimensions of horn-core.s 

and mctapodials bctwcen thosc of thc prcvious spc- 

cies. More elongatcd toochrow than S. clmbethne. p3 

with anteriorly exrended paraconid-parastylid. p4 

with operi ibjrd vallcy and clused trigrmid- Third lobe 
of m3 semicircular shaped. Angular palmar tuberosity 

ofMtlII+IV.  
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Description 

The horn-core morpliology is known only by a 

single specimen (Fig. 9G), consisting of a small 

part of the frontal bone and the base of the 

horn-core. The horn-core seems to be inserted 

laterally on rhe frontals. Directed anteriorly and 

laterally» the horn-core is slighdy torsioned in its 

preserved proximal part. Its surface is well groo- 

ved. The preserved pan of the frontal has sevcral 

sinuses* The horn-cores dimensions at the base 

are: maximum diameter = 54 mm, minimum 

diameter (perpendicular to the previous one) = 

47.5 mm. 

The protocone of M3 is well developed, relative- 

ly wide and angular lingually. As ir, the hypocone 

is equally, but not angular. The metastyle is 

strong, directed distally. The mesostyle is strong 

and fine. The paracone and the mctacone are 

slightly convex. 

The length p2-m3 is 156.8 mm (APL-383) wich 

short premolar row comparatively to the molars 

(index “Lp2-p4 X lOO/Lml-m3” = 52.7). p2 has 

a clear parastylld. The metaconid is directed dis¬ 

tally, while the cnroconid and the enrostylid are 

well developed. The paraconid is missing and the 

first and the second valleys are confused. The 

tliird and the fourth valleys are clongatcd and 

narrow. The présence of a rudimentary hypoco- 

nid JS clear. p3 is slightly molarizcd with rudi- 

mentary, angular hypoconid and slightly convex 

proroconid (Fig. 10). The parastylid and the 

paraconid are discinguished in the upper parc of 

the Crown. However, rhey are connecced below 

the middle of the crowns height, forming an 

elongated sub-squarîsh srylîd, which is vertical to 

the anteroposterior axis of the toorh. The first 

valley îs very .shallow forming a vertical groove 

berween the paraconid and the parastylid. The 

metaconid is elongated, elliptical and parallel to 

the anteroposterior axis of rhe toorh. It is 

connccted with the cnroconid ftom the first stage 

of wear. The second valley is V-shaped and closes 

above the base of the crown. The entoconid and 

the entosrylid are elongated and vertical to the 

Table 7. — Soergelia brigittae. APL. Macedonia, Greece. Dental measurements: Lo. occlusal length: la, breadth of anterior lobe; 
Ip, breadth ot posterior lobe; It. breadth of tatonid; I. maximal breadth. 

n mean min max S V 

Mandible 
LPM 3 149.93 143.0 156.8 6.90 4.6 
LP 3 52.40 50.3 54.0 1.94 3.7 
LM 3 57.36 92.6 102.5 4.96 5.1 
p2 Lo 1 13.10 - - - - 

p2 La 1 11.40 - - - - 

P2I 1 9.20 - - - - 

p3 Lo 3 15.53 14.6 17.1 1.36 8.8 
p3 La 3 15.20 14.2 16.8 1.41 9.2 
p31 3 11.25 11.0 11.4 0.18 1.6 
p4 Lo 3 22.03 22.0 22.1 0.06 0.2 
p4 La 3 21-75 20.9 23.0 1.11 5.1 
p4l 3 12.35 12.3 12.5 0.13 1.0 
m1 Lo 3 23.73 21.9 27.3 3.09 13.0 
ml La 3 21.88 20.2 25.1 2.78 12.7 
m1 la 3 14.60 14.2 15.0 0.40 2.7 
m1 Ip 3 16.36 14.6 16.2 0.77 5.0 
m2 Lo 3 28.60 27.2 31.1 2.17 7.6 
m2 La 3 28.40 27.6 30.0 1.38 4.8 
m2 la 3 16.40 161 16.8 0.32 1.2 
m2 Ip 3 16.05 15.6 16.3 0.39 2.4 
m3 Lo 3 37.40 34.1 39.2 2.85 7.6 
m3 La 3 40.46 40.0 41.0 0.50 1.2 
m3 la 3 14.83 13.0 16.2 1.65 11.1 
m3 Ip 3 14.71 13.0 16.0 1.55 10.5 
m3 It 3 8.63 8.0 9.4 0.71 8.2 
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anteroposcerior axis of rhe cooth, connected to 

each other from ihe first stage of wear. The rhird 

and fourth valleys are closed. Finally, p3 has an 

open crigonid and a closcd calonid. p4 is strongly 

molarized (Fig. 10) with closed trlgcmid and 

talonid. The parastylid is strong» while the ento- 

stylid is weak. The rhird valley' is decp and 

oblique. The metaconid is well curvcd lingually. 

The proroconid and che hypoconid are well 

developed and they art disringui.slitd by a rclati- 

vely deep vertical furrow. The lower molars arc 

moderately clongated. d'he proroconid and che 

hypoconid arc cqually developed and more angu- 

lar in ml rhan in m3. The parascyltd is lingually 

projccred and iucreases from ml ro m3. The 

metaconid and the entoconid are slightly curved 

lingually and they are separated by a wide central 

furrow. The entostyJid is weak in ml, 2, stronger 

in m3. There are no traces of metastylid in ml, 

2, while in m3 the mctastylid is weak but obser¬ 

vable. The third lobe of m3 is semicircular with a 

disto-lingual rudimentary stylid. The molars 

bave a very weak goat fold in their anterior wall. 

The ectostylid is absent. In occJusal view the 

unworn m3 has a weak 'protoconal fold” and a 

moderare “hypocon;d lold”.  

The metacarpals arc short and relativcly robtisf. 

The robusticity index (DI diaphysis X lOO/L) is 

17.9. The distal epiphysis of che metacarpal is 

well developed. The groove of coossiGcation is 

vet)  ̂weak and the intertrochlcax incision is widc. 

The posterior face of the diaphysis is fiat. The 

Fig. 9. — Soergelia brigittae n.sp., Apollonia (APL), Macedonia. Greece. A, APL-244, left mandible, lingual view; B, APL-25, right 
mandible, labial view; C, APL-383, right mandible. labial view; D, APL-246, metacarpal, anterior view; E. APL-58, metatarsal. anterior 
view; F, APL-356. metatarsal. latéral view; G, APL-310, pan of horn-core, latéral view. Scale bar: 10 cm. 
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DTproximal is smaller than the DTdistal. The 

metatarsals are robust and short, but more elon- 

gated than the mecacarpaU. Their proximal epi- 

physis is almost roundcd. The articulât facet for 

the cubonavicular is situated higher than that for 

the magnum. The palmar tubcrosivy is angular 

and well devcloped. The groove of coossification 

is observable but shallow and widc. The posre- 

rior face of the diaphysîs is flat aiong the bone. 

In the postérolatéral face of the proximal epiphy- 

sis there is a clear tuberosity, corrcsponding to 

the fifth metatarsal. In the proximal part ot the 

diaphysis, the NltlII  is more developed antero- 

posteriorly rhan the MrIV.  The keels of the distal 

epiphysis are strong. 

Discussion 

The hypsodonty, the elongated lower premolars, 

the elongated-stylomorph lower molars, the 

absence of ecrostylid, the strongly molarized P4, 

the distally projected metaconid of p3, the relati- 

vely small p2 and the robust metapodials are fea- 

tures regarded as tvpical for Ovibovini (Mova- 

Sola 1987). 

Moreover, the following morphological charac- 

ters of tlie MclII^IV  and MtlIl+IV  are aho fca- 

tures regarded as cypical for Ovibovini (De 

Giuli & Masini 1983): 

— rhe subparallel médial and lacerai borders of 

the diaphysis in the upper third of rhe bone; 

- the larger distal epiphysis comparacively to the 

proximal one; 

- the weak groove of coossificarion, observable in 

the lower and upper ihird of the bone and 

almost absent in the central parc; 

- the slighily convex anterior face of the diaphy¬ 

sis comparativcly to the flat posterior one; 

— the elliprical, nartow and closcd sinovial fossa; 

- the slightly concave articulât facet of the 

McIIDIV;  

— the wide intertrochlear incision, especially in 

the posterior surface; 

— the well developed médial and latéral tuberosi- 

ties. 

The most common Plio-Pleistocene représenta¬ 

tives of medium sized Ovibovini are; Soergelia, 

Megalovis, Pliotragns (= Hesperoceras - 

Hesperidorcas = Deperetid^y Praeovibos 2S\A. Ovibos 

(De Giuli & Masini 1983; Moya-Sola 1987; 

Duvernois & Guérin 1989). The systematic 

position and the rclationships of some of ihese 

généra are still discussed; several authors place 

chem in Caprini {e.g. Schaub 1951). The genus 

Soârgelia is described lor rhe first cime from 

Süssenbom by Schaub (1951). Lacer ir is recor- 

ded Iront the middle Plcistoccne ol Romania 

(Radulcsco & Samson 1965), Germany (Kahlke 

1969), Bulgaria (Spassov peis. comm.) and for¬ 

mer Soviet Union (Sher 1986). Gentry (1970) 

considers Soergelia as an Ovibovini, supposing a 

close lelationship between HesperidoctraSy 

Deperetia, Megûlovis and Soergelia. De Giufi &  

Masini (1983) Hivide rhe Ovibovini in three dis¬ 

tinct groups: rhe '‘geoup of Ovihos\ rhe “group 

of Praeovibos ̂and the “group of Megalovis'. 

These authors place also in the lattcr group 

Hesperidorcas and Soergelia. Duvernois àc Guérin 

(1989) synonymize Depetetia ̂Hesperoceras and 

Hesperidoceras with Plioh-agtis. 

Two species ol Soergelia are kiiown: Soergelia eli- 

sabethae from rhe early-middle Pleistocene of 

Central-Western Europe (Kahlke 1 969) and 

Soergelia minor from rhe early Pleistocene of 

Spain (Mcjya-Sola 1987). 

The horn-core APL.-310 is very badly preserved 

for adéquate comparison. Its insertion on the 

cranial roof as well as its morphology fit  well 

with chose referred to Soergelia: horn cotes inser- 

led laterally, robust ai cheir base and slightly tor- 

sioned (Schaub 1969; Moya-Sola 1987). The 

maximum diameier of rhe horn-core’s base is 

73-77 mm in S. elisabethaey 43-47.5 mm in 

S. mimrznd 54 mm in the APL specimen, indi- 

catlng an inderraediate position (measurcments 

from Kahlke 1969; Moya-Sola 1987). The index 

"minimum dianietcr x 100/maximal diametcr at 

the base'" is 88 for APL'31Ü, vs 73-80.5 for 

Soergelia whwr, 86 for Pliotragns ardens^Axyd 62.5 

for Praeovibos prisvus (measurcments from 

Kahlke 1964; Moya-Sola 1987; Duvernois & 

Guérin 1989), These values indicate rhat the 

horn-core is less compressetl laterally in Soergelia, 

Plionagiis md APL-310 than in Praeovibos. 

p3 of the Apollonia bovid bas an elliprical meta¬ 

conid, which runs parallel ta the anccroposterior 

axis of the tooth and is connected with the com- 

plex entoconid + entostylid. The p3 of Soergelia 
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Table 8. — Comparison of the lower toothrow’s dimensions of several eariy Pleistocene Ovibovlnl (data from Kahike 1969; Cregut & 
Guérin 1979; Duvernois & Guérin 1989). *, Personal measurements on casts; partiy from photographies. 

S. brigittae 
APL 

S. elisabethae* S. minor* Pliotragus** Praeovibos 
Caune d’Arago 

Lp2-m3{1) 143.0-156.8 138.8 116.0 (117.4) 144 
Lp2-p4 (2) 50.3-54.0 46.5 43.0 (39.9) - 

Lm1-m3 (3) 92.6-102.5 87.8 74.5 77.5 - 

(2)/(3)x100 53.65 53.0 57.7 (51.5) - 

(2)/(1)x100 34.90 33.5 37.0 (34) — 

minor has a similar morphology (Fig. 10) but the 
parastylid and the paraconid are more vertical to 
the anteroposterior axis, while the hypoconid is 
less developcd than in yVpoNonia. p3 of Pliotragus 
has a more sqiiarish and less distally projccted 
metaconid, a less dcveloped hypoconid and more 
vertical situated paraconid and parastylid 
(Fig. 10). The p3 oSPraeovibospriscm has a meta¬ 
conid vertical to the anteroposterior axis of the 
tooth, while the second and third valleys are 
open, indicating a more primitive morphology 
than that of Apollonia. 
p4 of the APL bovid is moderately elongated 
with clcar parastylid, lingually convex metaco- 
nid, well dcvclopcd hypoconid and deep third 
valley, situated obliquely in relation to the antero¬ 
posterior axis of the tooth. The p4 ol 5. elisabe- 
thae is shoner with less developed hypoconid 
and conrinuous internai wall (closed third valley, 
flat metaconid) (Fig. lÜ). p4 of Soergelia minor is 
similar to ihat from Apollonia but the third val¬ 
ley is closed. Thus, the p4 of the APL bovid 
seems to be more primitive than those of 
S. minor and S. elisahethae. Pliotragns ardens has a 
more similar morphology to that of the studied 
bovid (Fig, 10). The p4 of Praeovibos prisais has 
a shallow third valley and a rudimentary hypoco¬ 
nid, characters which differ from ihose of the 
APL bovid. 
In the APL bovid, die talonid of m3 is semicircu- 
lar with fiat internai wall and a disto-lingual sry- 
lid. This morphology firs well wirh that of 
Soergelia, but in Soergelia minor rhe talonid is 
more rounded and the stylid shoner. The talo- 
nids interna] wall of PUotragus ardeus is not fiat 
but clearly convex. In Praeovibos prisons from 
Caune d’Arago the talonid of m3 is quadran- 

gular, because of the presence of two distal stylids 
(Cregut & Guérin 1979; Duvernois & Guérin 
1989). The dimensions of the Apollonia m3 are 
doser to those of Soergelia elisahethae. The m3 of 
5. minor and Pliotragns ardeus is smaller, while 

Rq. 10. — Comparison ot the p3 and p4’s morphology o! seve¬ 
ral Ovibovini: A-C, p4, SoergeWa bngïWae. Apollonia, Macedonia, 
Greece; D, p3, iderrr, E, p4, Soergelia elisabethae: F. p4, 
Praeovibos priscus-, G. p4. Pliotragus ardeus: H, p3. Soergelia 
minor: I, p3, Pliotragus ardeus. Not to scale. 
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Table 9. — Comparison of the metacarpal’s dimensions of several Pleistocene Ovibovini; 1. length (max): 2, DT proximal; 3, DAP 
proximal; 4, DT diaphysis; 5. DAP diaphysis; 6. DT distal (articuler); 7, DAP distal (articular); (data from Radulesco & Samson 1962; 
Kahlke 1969; De Giuli & Masini 1963; Moya Sola 1967; Duvernois & Guérin 1969). 

Mclll+IV  APL-246 S. elisabethae 
Süssenborn 

n = 1 

S. Minor 
V. Micena 

mean 

Pliotragus 
Duvernois & Guérin 1989 

n = 1 

1 174.3 180.6 168.4 190 
2 46 49.8 43.6 47 
3 30.6 32.1 28.4 - 

4 31.2 29.3 26.7 32 
5 20.7 21.6 19.2 - 

6 55.9 56.6 49.0 49 
7 29.3 29.3 25.8 - 

(2) X 100/(1) 26.4 27.6 25.9 24.7 
(4) X 100/(1) 17.9 16.2 15.8 16.8 
(6) X 100/(1) 32.0 31.3 29.1 25.8 
(4) X 100/(6) 55.9 51.8 54.4 65.3 

Mclll+IV  Mégalo vis 
De Giuli & 

Masini 1983 
n = 6 

Praeovibos 
De Giuli & 

Masini 1983 
n = 4 

Ovibos 
moschatus 

n = 1 

cf. Praeovibos 
Casa Frata 

n = 1 

1 190.5 
(192-204) 

184.1 
(172-194.5) 

188 188 

2 55.5 
(51-58.7) 

53.5 
(49-58.5) 

61.9 61.7 

3 38.0 
(36.8-39.2) 

35.3 
(33-38.5) 

36.7 36.4 

4 35.5 39.4 
(35.3-46) 

44.0 42.9 

5 24.6 
(24.3-24.8) 

23.4 
(22.8-23.8) 

22.3 27.2 

6 59.5 
(54-64) 

65.5 
(62-67.4) 

69.9 66.0 

7 33 4 
(32.5-34.4) 

35.1 
(33-37) 

35.2 37.0 

(2) X 100/(1) 28.2 
(26.5-29.4) 

29.6 
(26.4-31.7) 

32.6 32.8 

(4) X 100/(1) 18.1 
(17.1-19.2) 

21.3 
(20.2-23.6) 

23.3 22.8 

(6) X 100/(1) 30.3 
(28.1-33.3) 

36.1 
(35.3-36.5) 

37.0 35.5 

(4) X 100/(6) 59.9 
(55.8-64.5) 

57.1 
(55.5-59) 

62.9 65.0 

that of Praeovibos priscus \s clearly largcr rhan 

that from Apollonia (Fig. II).  

The index “Lp2-p4 x 10()/Lml-m3” is 53.7 in 

APL, similar to chat of 5. elisabethae and relacive- 

ly smaller chan that of 5, minor. Nc\wheless, the 

absolute dimensions of the Apollonias lower too- 

throws are significantly larger than chose of 

S. elisabethae. S, minor, Pliotragus ardeus and 

Praeovibos (Table 8)  ̂

As regards to che premolars, the studied bovid 

differs from Praeovibos because, in the latter 

genus, the index (breadth/length) is usually lar- 

ger than 100, while it is smaller than 100 in 

Soergelia, Pliotragus and in the APL bovid. 
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Fig. 11. — Soergelia brigittae, APL, Macedonia, Greece. Scatter 
diagram companng the m3 dimensions of sevsral Ovibovinl 
(after Moya-Sola 1987, modified; data froni Kahike 1964; 
Duvernois & Guérin 1989): , Soergelia brigittae, APL: . 
Soergelia minor, Venta Mlcena; , Soergelia elisabethae, 
Süssenbom; 0. Praeovibos priscus', Pliotragus ardeus. 

The metacarpal of the APL bovid is smaller than 

chose of Megalovîsy PraeoviboSy Ovibos moschatm 

and cf. Praeovibos from Casa Frara, Italy 

(Table 9). Moreover, the studicd metacarpal is 

shorter and less wîdened dlstally chan that of 

Pliotragus (Table 9). The absolute dimensions of 

the APL metacarpal are sicuared doser co 

Soergelia and berween S. elisabethae and 5. mimr 

(Table 9). The proportions of the rransverse dia- 

merers, coniparatively te» the length of the bone> 

show that the mctacarpals of Praeovibos and 

Ovibos arc more robusc than chose of ihc APL 

bovid, Soergeliay Pliotragus and Megalovis. The 

APL metacarpal is sirtiated in the ''Megalovis 

group” of De Giuli (bc Masini (1983) and close 

to the représentatives of Soergelia (Fig. 12). 

The morphological f^eatures of the studied meta- 

tarsal are similar to those referred to Soergelia eli¬ 

sabethae (Schaub 1951; Samson àc Radulesco 

1965). Nevertheless, the APL meutarsal has an 

angular palmar tuberosity, similar to that of 

S. minor (Moya-Sola 1987). The APL metatarsal 

is metrically similar to that of S. elisabethae^ 

while its proportions are similar to those of 

S, elisabethae 3nd S. w;V/yr (Table 10). 

Taking into account the avaÜablc data, fhc sru- 

died bovid is determined as Soergelia, Althougb 

the material is not very abundant, the APL 

Soergelia preserics some parricularities in body 

size and teeth morphologVj wtiicli  indicate a 

more primitive form than S. elisabethae and a lar¬ 

ge r form than 5. minor. Moreover, the p4s mor- 

phology of the APL Soergelia présents certain 

DTdia 

Fig. 12. — Soergelia brigittae. APL. Macedonia, Greece. Scatter 
diagram comparing ihe proportion of metacarpals of several 
Ovibovini (after De Giuti & Masini 1983. modified): . Soergelia 
brigittae. APL; Q, S. m/nor. Venta Mlcena; S. elisabethae, 
Süssenbprrt; t? n^egalovis. Seneze; O. Megalovts. Ollénie: 
• . Nihowan: • , Mega/ows, Honan: B, Megalovis, 
Chao Cfiuang: . Hesperoceras. Villaroya; V* Praeovibos. Bad 
Frankenhausen: A. Praeovibos. Kofyma; \ Ovibos rnoschatus, 
Süssenbom: • , OwOos pa//3nfts. £. Siberia; O. Ovibos mose^ia- 
tus, Greenland: a , cf. Praeovibos, Casa Frata. 

affinities to the earlier form Pliotragus ardeus. 

-supporting the idea of a close phylogenetic rela-  ̂

tionship berween the two généra. These considé¬ 

rations allow us to propose a new spécifie name 

for the APL Soergelia’. S. brigittae n.sp. 

GenusStaudinger, 1908 

Praeovibos sp. 

(Table 11) 

Material. — M3, AIT-211. 

Description - Comparison 

There is only a worn M3. The presence of 

cernent is strong. The protocone is well develo- 

ped, more projecred and more angular than the 

hypocone. The parastyle is strong, direcred anre- 

riorJy and connected wilh the paraconc at rhe 

base of the crown. The p.iracone is strongly cur- 

ved labially. The valley between rhe paraconc and 

the mesostylc is U-shaped and not very deep, 

The metastyle is strongly developcd with st]ua' 

rish occlusal shapç. Ir is disully dlrectcd, forming 

an extension in the disto-labial face of the tooth, 

The cingulum is présent in the lingual side of the 
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Table 10. — Comparison of the metatarsal’s dimensions of several early Pleistocene Ovibovini; 1, length (max); 2, DT proximal: 
3, DAP proximal; 4. DT diaphysis: 5. DAP dlaphysis; 6, DT distal (articular); 7, DAP distal (articular); (data from Radulesco & 
Samson 1962; Kahike 1969; Moya-Sola 1987). 

MtIM-f-IV  APL-58 APL-356 S. Minor 
V. Micena 

Praeovibos 
V. Micena 

1 214.1 215.3 185.3 185.5 
2 44.5 44.5 34.8 41.0 
3 42.4 44.5 34.7 37.7 
4 28.8 29.3 23-4 30.0 
5 26.5 27.4 24.2 24.7 
6 58.0 58.4 45.1 51.0 
7 32.2 33.7 25.8 28.3 
(2) X 100/(1) 20.7 20.6 18.8 22.1 

(4) X 100/(1) 13.5 13.6 12.8 16.2 
(6) X 100/(1) 27.1 27.1 24.4 27.5 
(4) X 100/(6) 49.6 50.1 51.8 58.8 

MtlII+IV S. elisabethae 
D373 

Süssenborn 

5. elisabethae 
1965/2569 

Süssenborn 

S. elisabethae 
Roumania 

1 217.5 (210) — 

2 43.7 39.8 39.6 
3 - - 42.2 
4 27.0 27.0 25.7 
5 - - 25.5 
6 56.1 - - 
/ 
(2) X 100/(1) 20.1 (19) — 

(4) X 100/(1) 12.4 (12.8) - 
(6) X 100/(1) 25.8 - - 
(4) X 100/(6) 48.1 — — 

anterior lobe. In occlusal view, therc is a well 

developed central islet, conneaed with the posre- 

rior rear cavity. 

The general morphological features of the stu- 

died M3 are cypical for Ovibovini or Caprini. 

The pre.sence of cernent, the srrong central islet 

and the structure of the metastyle are different 

from the tecth of Soergelia and siniilar to those of 

Praeovibos and Oinbos. The morphological 

(Fig. 13) and rnetrical (Table 11) comparisons 

indicate chat the characters of the studied spéci¬ 

men approach better those of Praeovibos. For that 

reason it is referred as Praeovibos sp. 

Genus Veresgagin et al^ 1971 

Pontoceros ambiguus Veresgagin et ai., 1971 

Pontoceros ambiguus mediterraneus n.ssp 

(Fig. 14, Tables 12-14) 

Antilopmae gen. and sp. indet. A, Steensma 1988: 
260-263. 

Type specimen. — Frontlet, APL-39. 

Mattirial. — Left and right horn-cores, APL-190a, 
b; part of horn-core, APL-222, 305; part of maxilla 
with P2-M3 dext and P3-M3 sin, APL-322; P4, 
APL-515; M2, APL-126; M3, APL-7L 
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Table 11. — Comparison of the M3 dimensions of several Pleislocene 0\/ibovini (data from Schaub 1937; Kahike 1963.1964,1969). 

M3 APL-211 Praeovibos 
Frankenhausen 

n = 1 

Ovibos 
Suessenborn 

n = 3 

Soergelia 
elisabethae 

n = 1 

Megaiovis 

n = 1 

L occtusal 38.35 — _ — — 

L alveolar 41.15 46.80 32.3-33.1 31.2 31.0 
1 anterior 25.15 26.40 22.4-24.5 23.2 - 

1 posterior 22.55 20.80 20.9-22.9 - - 

la X 100/La 61.12 56.40 69.3-74.0 74.6 - 

Part of mandibular ramus with p3-m3, APL-35. 

Distal part of humérus, APL-102, 150; radius, 

APL-403; carpals, APL-540; McllI+lV,  APL-99, 100, 

188; proximal part of McIlI+lV,  APL'335: distal part 

of tibia, APL'289, 290; proximal part of MtlII+IV,  

APL-106; firsc phalanx, APL^109, 110, 111, 112, 

113; second phalanx, APL-114, 115, 320, 321, 490; 

rhird phalanx, APL-116, 117. 

Tvpe I.OCAI.ITY. — Apollonia-I, APL, Macedonia, 

Greece. 

Other LOCALITY, — Libakos (Grevena basin, 

Greece). 

Age. — Early Pleistocene (MNQ20). 

Derivatio NOMINIS. — From the Latin "mediterra- 
neîis\ indicating the living area of the animal. 

DlAGNOSlS. - Horn-cores more mas.sive than those 

of the type-sub.species, less torsioned and more strong- 

ly divergent from the base ro the top. Their cross sec¬ 

tion is more clliptital-aïunded than that ol the typical 

form. The contact between rhe horn-core ana the 

pcdicel is noi observable. The kcels are less sharp than 
those of the r)'|ûcal form. Presence of a main antéro¬ 

latéral foramen and of nvo secondary ones. Elongated 
toorhrow with shorc-moUerate prcmolar row. P2, 3 

and p4 strongly molarizcd. p3 with independent 

metaconid, Presence of goat fold on the lower molars. 

Limb bones elongated and slendcr. 

Description 

The anterior part of the frontals is strong with 

niimerous small sinuses. The frontal bones are 

slightly convex along the interfronraJ suture. The 

fronto-parieral suture is Y-shaped. The posterior 

face of the horn-cores Hase i.s .situated directly in 

front of the fronto-parletaJ suture, 

The horn-cores are situa ted above the orbits and 

on the latéral borders of the frontals. Their sépa¬ 

ration is 37.5 mm medially and 122 mm lateral- 

Fig. 13. — PraeoWtJos sp.. APL. Macedonia, Greece. 
Comparison of the M3 morphology of several Pleistocene 
Ovibovini: A, Praeovibos sp., APL; B, Praeovibos priscus', 
C, Ovibos moschatus sussenbornensis: D, Ovibos moschatus 
moschatus. Not to scale. 
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ly. The horn-corcs arc strotigly directed and incli- 

ned backwards, i'orming an angle of about 

30-40“ with thc cranial roof. The pediccis are 

not observable. The horn-corcs arc elongated 

enough and inverse spirailcd, forming a complète 

gyre. d heir maximum length is estimated ai 

about 230 mm. They présent three well develo- 

ped keels: antérolatéral, anteromcdial and postero- 

médial (distal) keel, according ro their 

descending point. The antérolatéral keel is the 

strongest one. At its base, there is a well develo- 

ped foramen, associated with rwo rudimentary 

ones. .Along the antérolatéral keel there is a well 

marked furrow, wliich starts 50 mm above the 

base and disappears 125 mm from the base of 

thc horn-core. The anteromcdial keel is less 

dcvelopcd than thc previous one in the proximal 

part of thc horn-corc, but it bccomes stronger in 

the discal part, 'fhe distal keel is weak, and asso- 

ciated with a clear furrow. Ail  thc keels arc not 

sharp, except the antcrolateral keel, whîch is 

sharply projected in thc spccimcn APL-190a. 

Fine longitudinal grooves run accross the surface 

of thc horn cores. The cross-section of thc 

horn-cores is elliptical-suhrounded from ihc base 

to the middle of rheir height (Fig. 15). The index 

“DT X 100/DAP” is 90.3-94 at the base and 

93-105.3 at 7 cm from the base. The internai 

part of thc horn-corcs présents a porous central 

région and a compact district zone. The 

horn-corc dimensions are given in table 12. 

The length P2-M3 îs 99.7 mm, with short to 

moderate ptemolar row (index LP2-P4 X 

100/LM 1-M3 = 61). The teeth axe meso-hypso- 

dont with fiat enamcl. The breadth of the palace 

is 53 mm between P4-M1 and 57-5 mm behiiid 

M3. The prcmolars are slightly molaxizcd, especi- 

ally thc P2, 3. M2 Seems to predominare bet¬ 

ween thc inolars. The metastyle of M3 is 

directed distally. The posrerior lobe of the molars 

is wider than thc anterior one. In occlusal view 

there is a hypoconal fold. 

The width of the mandible is 20 mm between 

m2-m3. whilc irs height at the same point is 

66 mm, indicating a relativcly shallow and 

robust mandibukr ramus. The length p3-m3 is 

90 mm. p3 has a slightly convex protoconid and 

a clear but rudimentary hypoconid. The para- 

stylid is separated from the paraconid and direc- 

ted anteriorly. The paraconid is almost vertical to 

thc anteroposterior axis of the tooth. The meta- 

conid is strong, obliquely situated m comparison 

to the antero-posterior axis of the tooth It is 

mdependenr from the entoconid. The second 

valley is V-shaped and deep. The entoconid is 

elliprical and connected with the enrostylid. The 

third v^alley is U-shaped, while the fourth v.alley 

i.s closed. In p4 the protoconid and the hypoco¬ 

nid arc equiilly devcJopcd but thc flrst one is 

wider. The internai wall of p4 is continuons, 

with strongly projected parastylid, The entostylid 

is also observable. The lower molars hâve no 

parasrylid and metastylid (exçepr m3), while the 

entostylid is weak. The prcsence of a goat fold is 

clear in m2, 3. The talonid of m3 is semi-cinrular 

shaped with a disto-lingual rudimentary srylid. 

The teeth measurements are given in table 13. 

The radius, McllltlV  and MtlH+IV,  are elonga¬ 

ted and siender, indicating a medium-sized. déli¬ 

cate “ajïtclopc’’. 1 lie limb'bones measurements 

are given in table l4. 

CC)MI'AR.ISON 

l’he présence of the spiral horned “antilopes” in 

(he carly PIcistocenc faunas is rather rare. 

Morcover, thc only Pleistocene “antilope” with 

inverse torsioned horn-cores is the species 

Pontoceros amhigiius known from the Plio- 

Pleistocene deposits of Azov Sea (Llkraine), as well 

as from rhe faunal complex ot Tiraspol (Ukraina; 

Vexesgagin & David 1968; Veresgagin et tz/. 1971). 

Thèse discoverics were initially described as Capta 

Sulcnian kiakhiemis (Pavlow 1911 ) or as Spiracertds 

kjakbtensis (Veresgagin David 1968), but later 

transfered to the new genus ;ind species Pontoceros 

ambiguius (Vere.sg-eigin cl al. 1971). Neverihcless, 

and according to my knowledge, tÜl today, only 

rhe morphology of its horn-cotes is known. 

The general morphological featurcs of ihe APL 

horn-cores, such as the latéral insertion of the 

horns in rhe cranial roof, the angle between the 

horn-cores and rhe cranial roof (30-40“), the 

moderaiely elongated and invet-sely torsioned 

horn-cores. thc présence of three keels associated 

with longitudinal furrows and rhe triangular to 

elliprical cross section of rhe fiorn-cores are simi- 

lar to the characters referred to Pontoceros 

(Veresgagin et ai 1971). 
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Fig. 14. — Pontoceros ambiguus mediterraneus n.ssp., Apollonia (APL), Macedonia, Greece. A, APL-39. frontlet, anterior view; 
B, APL-39, frontlet. latéral view; C, APL-322. right maxilla, labial view: D, APL-190, left horn-core, latéral view; E, APL-35. lett man- 
dible, lingual view; F, APL-35, left mandible, labial view; G, APL-188, metacarpal, anterior view. Scale bars: A, B. 10 cm; C-G. 5 cm. 

GEODIVERSITAS • 1997 



Kostopoulos D. S. 

Table 12. — Pontoceros ambiguus mediterraneus, APL, Macedonia. Greece. Horn-cores measurements and comparison with other 
forms of the species (data from Veresgagin et al. 1970; Steensma 1988). 

Horn-cores L DAP X DT base DAP/DT base DAP base/L 

APL-39 S 205+ 40.5 X 43.2 94 (20) 
APL-39 d 175++ 41.3 X 44.6 92.6 - 

APL-190S 190++ - - - 

APL-190d 225 — - - 

APL-305 d - 38.1 X42.2 90.3 - 

Libakos - 40.5x43.9 93.2 - 

Nogaisk 297 46x48 95.8 16.1 
Margaritovo 300 46x53 86.8 17.6 
Tiraspol 280 42x46 91.3 16.4 

Table 13. — Pontoceros ambiguus mediterraneus, APL, 
Macedonia, Greece. Dental measurements: Lo, occlusaJ length; 
la, breadth of anterior lobe; Ip, breadth of posterior lobe; 
It, breadth of talonid; I, maximal breadth. 

n mean min max s V 

Maxilla 
LPM 1 99.70 - - - - 

LP 1 37.00 - - - - 

LM 2 89.95 59.6 60.7 - - 

P2 Lo 1 10.60 - - - - 

P2I 1 8.20 - - - - 

P3 Lo 2 10.92 10.7 11.2 - - 

P3I 2 9.75 9.5 10.0 - - 

P4 Lo 2 11.42 10.8 12.1 - - 

P4I 3 12.55 12.2 13.0 0.43 3.4 
Ml Lo 2 18.45 18.1 18.8 - — 

Ml la 2 15.95 15.2 16.5 - - 

Ml Ip 2 14.90 14.8 15.0 - - 

M2 Lo 3 21.56 21.0 21.9 0.49 2.3 
M2 la 3 16.46 15.6 18.0 1.33 8.0 
M2 Ip 3 15.43 12.9 19.5 3.56 23.0 
M3 Lo 3 20.66 19.5 22.5 1.61 7.8 
M3 la 3 14.50 13.2 16.3 1.61 11.1 
M3 Ip 3 11.70 9.5 14.5 2.55 21.8 

Mandible 
LM 1 66.00 - - - - 

p3 Lo 1 12.00 - - - - 

p3l 1 6.60 - - - - 

p4 Lo 1 12.90 - - - - 

p4 1 1 7.50 - - - - 

m1 Lo — - - - - - 

m1 la 1 9.25 - - - - 

ml Ip 1 10.15 - - - - 

m2 Lo 1 21.00 - - - - 

m2 la 1 11.25 - - - - 

m2 Ip 1 11.20 - - - - 

m3 Lo 1 27.50 - - - - 

m3 la 1 11.20 - - - - 

m3 Ip 1 10.90 - - - - 

m3 It 1 5.50 — - - — 

The species Pontoceros ambiguus is characterized 

by clongated spiral horn-cores> which form xnorc 

ihan one complété gyxe (one and quarcer). 1 heir 

cross secxion is triangular ai the base, becoming 

ciliptical to the top. Thrcc wcll dcvelopcd and 

rather sharp keels are présent, associared with 

three srrong fucrows. The stronger keel is descen- 

ding to an antérolatéral insertion, where three 

weJl dcveloped foramens arc présent. The 

horn-cores of Pontoceros ambiguus run parallel in 

their proximal part. The frontals arc slightly 

convex between the horn's bases, while the 

supraorbital foramens are strong. 

The morphological characters of the APL "anti¬ 

lope” fit well with those mentioned for 

Pontoceros ambigtius (Veresgagin et al. 1971). 

Nevertheless, chcre are somc secondary diffé¬ 

rences, which distinguish the Greck form. 

1. The horn-cores of the typical P ambiguus are 

more elongated than those from APL (Table 12). 

2- The index "maximum diaincter at the base x 

100/length of the horn-core” is about 20 for /\PL, 

w 16-18 for the typical P ambiguus. These values 

indicate that the APL bovid has more massive 

honveores than the typical form of the species. 

3. The keels of P. amhigtius arc sharp, while those 

of the APL bovid axe more smooîhly developcd. 

4. The torsion of the APL horn-cores forms a 

complété gyre from rhe base to the top. The tor¬ 

sion of the typical P. ambiguus forms more than 

one complété gyre. 

5. Thé cross section of the horns base is more 

triangular in P ambiguus ̂while it is more ellipti- 

cal-rounded in APL. 

6. The antérolatéral keel is associated with three 
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Table 14. — Pontoceros ambiguus mediterraneus, APL, Macedonia, Greece. Limb-bones measurements: 1, length (max); 2, DT 
proximal; 3, DAP proximal; 4, DT diaphysis; 5, DAP diaphysis; 6. DT distal (articular); 7, DAP distal (articutar). 

n mean min max s V 

Radius 
1 1 237.30 - _ - - 

2 1 42.00 - - - - 

3 1 21.80 - - - - 

4 1 23.60 - - - - 

5 1 16.20 - - - - 

6 1 34.30 - - - - 

7 1 21.80 - - - - 

Mclll+IV  
1 3 224.20 216.8 229.2 6.53 3.0 
2 4 36.10 34.5 37.7 1.44 4.0 
3 4 25.78 22.6 27.9 2.26 8.8 
4 3 20.43 19.2 22.5 1.80 8.8 
5 3 19.30 17.7 21.0 1.65 8.6 
6 3 36.06 33.5 38.6 2.55 7.0 
7 3 24.20 22.6 25.0 1.38 6.0 

MtlII+IV  
1 — — — — — — 

2 1 30.00 - - - - 

3 1 33.50 - - - - 

Phalanx 1 
1 5 59.22 55.3 61.6 2.40 4.0 
2 6 17.41 17.0 18.0 0.34 2.0 
3 6 21.50 20.4 22.0 0.58 3.0 

equally developed foramens in the typical 

7? ambiguîis, while it is associated widi an impor¬ 

tant and rwo secondary foramens in APL. 

7. The horn-cores of the typical P. ambiguus are 

parallel in rheir proximal part, while chose from 

APL diverge from their base. 

8. The contact bctween the horn-core and the 

pedicel is mure clear in the typical form, while it 

is not developed in APL. 

The différences mentioned above are not suffi- 

cienr for a spécifie distinction, but they seem to 

be important to separate the rwo forms in sub- 

specific level. Thus, the APL /? ambiguus was 

considered as a new subspecies, named P, ambi¬ 

guus mediterraneus n.ssp, 

The possible presence of the specics P. ambiguus 

in the Mediterranean région is mentioned for the 

first time by Moya-Sola (1987) and lacer by 

Steensma (1988). The lattcr author has descri- 

bed, from the locality of Libakos (Macedonia, 

Greece), a bovid, referred to as Antilopinae gen. 

and sp. indet. A, which shows great similarines 

with P ambigius (Steensma 1988). The compari- 

son of the Libakos sample with that from APL 

(Fig. 15, Table 12) shows that the two forms are 

very simÜar, in dimensions as in morphology. 

Consequently, the Libakos Antilopinae is inclu- 

ded to the new subspecies. The available data 

allow CO révise the sysrematic of the genus 

Pontoceros as following: 

Genus Pontoceros étal, 1971 

Type SPECIES. — Pontoceros ambiguus Veresgagin et 
aL 1971. 

Other REFERENCES. — Capra Suleman kiakhtemis 
Pavlow, 1911; Spirocerus kjakhtensis Veresgagin et 
David, 1968; Antilopinae gen. and sp. indet. A, 

Steensma, 1988. 

Type LüCALI rv. — Nogaisk, Azov Sea, Ukraine. 

Other LOCALITIES. — Margaritovo, Tiraspol, 

Apoilonia-1 and Libakos. 
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Age. — LvUcst Pliocene-early Pleistocene. 

Emended DIAGNOSIS. — Medium mcd “antclope” 

(probably related lo Ovibovini) with straight spirafled 

and inverse torsioned horn-cores, siruatcd above the 

orbits and in liie latéral borders of the frontals. The 

horn-cores are strongly incllned backwards (30-40") 

and variable laterally. They hâve three well developed 

kccis, associared with cqual number of furrows. In ihe 

antérolatéral face of the honi’s ba^c, rhcre are ihrcc 

well de\C'loped foramens of varions size. The fronto- 

arietal sutnre is Y-shaped- The tccth arc rathcr mcso- 
ypsodont. The premolar row is rather short 

comparatively to the molars. p4 is completely molari- 

zed with continous internai wail. The limb bones are 

elongated and siender. 

Pontoceros ambiguus ainbiguus 

Veresgagin et aL, 1971 

Spirocerus kjakhtensis Veresgagin et David, 1968: 391- 

397. 

Type LOCALITY.  — Nogaisk, Azov Sea» Ukraina. 

Other localities. — Margaritovo, TtraspoL 

Age. — Laccst Plioccnc-Early Pleistocenc. 

EMENDEU IHAGNOSIS. — Tvpiad forni of the spccies. 

Horn-cores strongly incUned oackwards and parallcl to 

each other in thcir proximal part. Cross-seaion of the 

horn-cores, triangular ai the base to elhptical ar ihe cop. 

Abrubi contact between horn-core and pedicel. Sharp 

keels. Antérolatéral foramens equally developed. 

Pontoceros ambiguus mediterraneus n.ssp. 

Antilopinae gen. indet. sp. A. Steensma, 1988: 260- 

263, fig. 81. 

Pontoceros ambigtitis ambiguus Veresgagin et ai, 1971: 
167-169, fig. 61. 

Type locality. — Apollonia-1, APL, Macedonia, 

Grecce. 

Fig. 15. — Pontoceros ambiguus mediterraneus, APL, Macedonia, Greece. Comparison of the horn-core morphology and of the 
transverse sections, of several forms of Pontoceros (data from Veresgagin et al. 1971 ; Steensma 1988) : A, P. ambiguus ambiguus, 
Nogaisk (former Soviet Union); B, P. ambiguus mediterraneus, Libakos-Greece; C, P. ambiguus mediterraneus APL*Greece; 
m, médian side; a, posterior side; I, latéral side; o, anterior side; 1, cross-section at the base; 2, id. at the middie. 
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Other LOCAl.ITY. — Libakos (Grevena basin, 

Greece). 

Age. — Early Pleistocene (MNQ20). 

Diagnosis. — Sce abovc. 

Caprinae gen. etsp. indct. 

Among rhe fossil matcrial from APL there is a 

mandibular ramus with p2-m3j ü M3 and some 

iimb bones of a mcdiuin-sized bovid, clearly dif¬ 

ferent from Pontoceros amhigum. The teeth are 

very hypsodont with rippled enamel. p3, 4 are 

molarized. The goat fold of the lower molan; is 

strong. The limb bones are relatively elongated 

but clearly robuster ihan diose of Pontoceros. The 

robusticic)' index for die radius is 11.5, 12.7 for 

the mctacarpal. 

The general morphological feauires of the studi- 

ed specimens are close co chose refcrrcd for 

Caprini. Neverchcless, ihe scarse niaierial cannot 

allow a certain détermination. The APL 

Caprinae is larger ihan Capra alba Moya-Sola, 

1987, Capra primaeva Aranibourg  ̂1979 and 

Hetnitragm hunali Harle et Siehlin, 1914, while it 

shows similarities with the middle-late 

Pleistocene Capra ibex. 

CONCLUDING REMARKS 

The study of the artiodactyl material from APL 

showed the piesence of six different forms (one 

cervid and five bovids). Among theni, there are 

one new specics {Socrgelia brigittae)-, one new 

sLibspecies (Poutocrros ambigum mediterraneui) 

and a possible new species [Bison {Eobison) 

n.sp.]. Socrgelia ̂Pracotnbos and EobUon are des- 

cribcd for the First time from Greece, while 

Pontoceros is certainly occuring for the first time 

in the Meditcrrancan Europe. Eobisojt and 

Megaloceros from AI^L  are two faunal cléments of 

great interesr as regards ta the origin,  ̂the sysre- 

matic and the palacogeography of primitive 

bisons and megalocercs respectively. 

The artiodaccyls from Apolloiiia-1, and especially 

che primitive Bison, Soergelia, Pontoceros and 

Megaloceros suggest an early Pleistocene âge for 

the locality (Kostopoulos &c Koufos 1994; 

Kostüpoulos 1996). This âge fits wcll with the 

biochronological data obcaincd from the study of 

carnivores (Koufos 1993) and equids (Koufos et 

ai 1992). 

The association of artiodact)4s from APL is simi- 

lar to chat of Venta Micena (Spain), Farneca, 

Pirro Nord (Italy) and Sainzelles (France). The 

fauna of APL could be placed in the MNQ20 

zone of Guérin (1990) or in the Farnera Faunal 

Unit of Torre et al. (1992). 

The association of artiodaccyls from APL indi- 

cates a 'ksavanna grassland' ̂environment 

(Kostopoulos àc Koufos 1995 in press; 

Kostopoulos 1996) reconstfucled as warm and 

diy wirh seasonal rainfâlls. The cendancy rowards 

an increase of wetness is supported by the fauna 

characterizing the Platanuchori Formation in 

whicli the occurrence of frcsli-waicr mollusks, 

fish otolites and hippopocamids support this opi¬ 

nion. 
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